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(54) ON- VEHICLE CAMERA 

(57)Abstract: 

PURPOSE: To obtain a small sized on- vehicle 
camera withstanding vibration with excellent 
water-proof performance by covering the 
surrounding of a signal processing means with a 
resin forming body. 

CONSTITUTION: Water-proof processing is 
applied to a board 2 and a lens 1 by covering the 
entire part of the board 2 without a gap in close 
contact with a resin forming body 20. The board 
2 and the resin forming body 20 are sufficiently 
integrated, then even when vibration or the like is 
exerted from an automobile to the on- vehicle 
camera 25, it is prevented that a defect takes 
place in electronic components or the like of the 
board 2 due to production of a play of the board 2 
or the like. Furthermore, the water-proof 
performance of the resin forming body 20 is 
excellent more than that of a packing and the 
water-proof performance is not deteriorated due 
to vibration of automobile or the like. Moreover, since the resin forming body 20 is 
closely adhered to the board 2, the on- vehicle camera 25 is made small that much. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the camera for mount for cars used a 

sake [ for a field-of-view check etc. ]. 

[0002] 

[Description of the Prior Art] Drawing 10 shows the section of the conventional camera 
for mount. In a figure, 1 is an optical system which forms the optical image of a 
photographic subject. This optical system 1 is formed by incorporating two or more 
lenses lb in the pipe la. 2 is a board part as a video- signal-ized signal processing means 
after attaching the optical system 1 in the center of the front-face side and changing the 
optical image by this optical system 1 into an electrical signal. This board part 2 is 
carrying out plate-like, and it has various electronic equipment which changes this 
electrical signal into a video signal while it has an image sensor (not shown) which 
changes the optical image by the optical system 1 into an electrical signal. 3 is a cable 
which tells the video signal from this board part 2 to the monitor side while it is 
connected to the rear-face side of the board part 2 and it supplies electric power to this 
board part 2. 

[0003]The front case made from aluminum dies casting which covers the front-face side 
of the board part 2 to which 4 was attached to the board part 2 via the screw 5, and the 
optical system 1 was attached, and protects these, The rear case made from aluminum 
dies casting which 6 is attached to the rear side of the front case 4 via the screw 7, covers 
the rear-face side of the board part 2, and protects this, The transparent glass plate 
attached to the opening by which 8 was formed in the opposed position with the optical 
system 1 of the front case 4 via the metal fittings 9 and the screw 10, The waterproof 
packing in which 1 1 is arranged between the front case 4, the glass plate 8 and the glass 
plate 8, and the metal fittings 9, The waterproof packing in which 12 is arranged between 
the front case 4 and the rear case 6, the waterproof packing in which 13 is arranged 
between the rear case 6 and the cable 3, and 14 are cameras for mount which comprise 
the optical system 1, the board part 2, the front case 4, the rear case 6 and the waterproof 
packings 11 and 12, and 13 grades. 

[0004] Drawing 11 shows the car for cargo to which the camera 14 for mount was 
attached. In a figure, attachment lug for camera 14 for mount with which 100 is attached 
to the back end upper part of the freight case 101, and 102 are monitors for camera 14 for 
mount attached to the anterior part side of a driver's seat. 

[0005]Below, operation of this camera for mount is explained. After image formation of 
the photographic subject behind a lorry is carried out via the optical system 1, it is 
changed into an electrical signal by the image sensor of the board part 2. And after this 
electrical signal is changed into a video signal by other electronic equipment in the board 
part 2, it is sent to the monitor 102 side of a drivers side via the cable 3. And by this 
monitor 102, a driver performs the check of the field of view behind the car for cargo, 
etc., and drives this lorry safely. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional camera 14 for mount, although the waterproof packings 11, 12, and 13 were 
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performing water proofing of the optical system 1 and the board part 2, in these 
waterproof packings 11, 12, and 13, the technical problem that a closure cross-section 
area was small and neither the optical system 1 nor the board part 2 was fully 
waterproofed occurred. Since the screws 5 and 10 loosened and it was easy to produce 
modification in the waterproof packings 12 and 13 while originating in vibration of a car 
etc. and being especially easy to produce degradation in such waterproof packings 12, 13, 
and 14, the technical problem that the reliability to the waterproof performance of these 
waterproof packings 11, 12, and 13 was low occurred. In this camera 14 for mount, the 
technical problem that it was easy to produce lack and slack was also in the optical 
system 1 attached to the electronic parts of the board part 2, or the board part 2 by 
vibration. 

[0007]In this camera 14 for mount, for water proof and an oscillating measure, anterior 
part and the rear cases 4 and 6 needed to be formed strongly, and, for this reason, the 
technical problem that a device will be enlarged also occurred. 

[0008]Also in the case where the camera 14 for mount is attached on the mounting seat 
104 in the rear spoiler 103 by the side of the rear of a passenger car as shown by drawing 
12_and drawing 13 , Since it was necessary to perform a waterproof measure and an 
oscillating measure by the camera 14 side for mount, it became almost the same [ the 
composition of the camera 14 for mount ] as that of what is shown by drawing 10 , and 
the same technical problem as an above-mentioned case occurred. 
[0009]This invention was made in order to cancel the above technical problems, it is 
strong to vibration and an object of an invention is to provide the small camera for mount 
which was excellent also in waterproof performance. 
[0010] 

[Means for Solving the Problem] A camera for mount of claim 1 of this invention covers 
the whole circumference of a signal processing means with a resin-molding object at 
least. 

[001 1] A camera for mount of claim 2 of this invention covers an optical system of claim 
1 with a transparent protective case. 

[00 12] A camera for mount of claim 3 of this invention forms a cloudy stop means to 

prevent cloudy weather of an optical system to a protective case of claim 2. 

[00 13] A camera for mount of claim 4 of this invention covers a signal processing means 

and an optical system in the shape of a vacuum packing by a transparent web material in 

an invention of claim 1, claim 2, or claim 3. 

[0014] 

[Function]In the camera for mount of claim 1 of this invention, water proofing of the 
signal processing means is performed by covering the whole circumference of a signal 
processing means with a resin-molding object. Even if a signal processing means and a 
resin-molding object are fully unified and vibration etc. are added to this camera for 
mount, shakiness does not arise in a signal processing means and lack of electronic parts 
etc. does not arise from this signal processing means. Since a signal processing means is 
covered so that it may have predetermined intensity with a resin-molding object, a strong 
casing becomes unnecessary and the miniaturization of the part and the camera for mount 
is attained. 

[0015]In the camera for mount of claim 2 of this invention, since he is trying to cover an 
optical system with a transparent protective case, while an optical system is placed in the 
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space fully sealed from the external world, the protection by the side of the incidence part 
of the light of an optical system is also fully made with this protective case. 
[0016]In the camera for mount of claim 3 of this invention, the cloudy weather of the 
optical system within a protective case is prevented by a means stop becoming cloudy. 
[0017]In the camera for mount of claim 4 of this invention, since the signal processing 
means and the optical system were covered according to the shape of a vacuum packing 
by the transparent web material, while vibration resistance nature improves, it is lost that 
resin enters into the electronic parts which constitute a signal processing means, and 
repair becomes easy. 
[0018] 
[Example] 

Example 1 . drawing 1 is a sectional view of the camera for mount concerning Example 1 
of this invention. Identical codes are given to a portion the same as that of the camera for 
mount shown by drawing 10 , or considerable, and the explanation is omitted. 
[0019]In a figure, except for the incidence part lc of the light of the optical system 1, 20 
so that the whole circumference of the optical system 1 and the board part 2 may be 
covered, It is a resin-molding object formed of what is done to the circumference of this 
optical system 1 and the board part 2 for potting of the synthetic resin material (a 
synthetic resin material is stuck without a crevice and fabricated so that a waterproof 
function and fixed intensity may be made to hold.). This resin-molding object 20 is 
formed by slushing a synthetic resin material (for example, thermosetting epoxy resin) in 
this mold, and fabricating it (transfer moulding), after, positioning in a mold the board 
part 2 to which the optical system 1 and the cable 3 were attached for example. In this 
case, it this resin-molding object 20 not only waterproofs the optical system 1 and the 
board part 2, but is formed in predetermined thickness so that board part 2 grade can be 
protected also in intensity. As a resin material, it may be silicone rubber. 
[0020]21 is the casing attached to this resin-molding object 20 via the screw 21a, as a 
way is covered outside resin-molding object 20 grade. This casing 21 has a function 
which protects the circumference of the incidence part lc of the optical system 1 which 
projects in a way outside the resin-molding object 20 while having a function for 
attaching to the given place of a car that by which the resin-molding object 20 was 
formed in the surroundings of board part 2 grade. The opposite portion 21b with the 
optical system 1 of this casing 21 comprises a transparent material. 22 is the camera for 
mount which covered the circumference of the optical system 1 and the board part 2 with 
the resin-molding object 20 and with which it covered the circumference of this resin- 
molding object 20 by the casing 21 with the wrap. 

[0021]Below, an operation and effect of this camera 22 for mount are explained. This 
camera 22 for mount is simply attached to the back end of the freight case 101 of the car 
for cargo shown by drawing 1 1 by fixing the casing 21 to the attachment lug 100, for 
example. And this camera 22 for mount tells a driver about the situation behind the car 
for cargo via the monitor 102, and helps for a driver to drive this car for cargo safely. 
[0022]In this case, in this camera 22 for mount, since it has covered without the crevice 
where the board part 2 and the optical system 1 are stuck with the resin-molding object 
20, the board part 2 and the optical system 1 are fully waterproofed with this resin- 
molding object 20 compared with the case where packing etc. are used. Even if vibration 
of a car gets across to this camera 22 for mount via attachment- lug 100 grade, since the 
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resin-molding object 20 serves as the board part 2, the optical system 1, and unification 
and vibrates, the waterproof performance of this resin-molding object 20 does not fall by 
vibration. That is, with the resin-molding object 20 simply formed by resin molding, this 
camera 22 for mount continues at a long period of time, and is continuously and fully 
waterproofed. 

[0023]Since the substrate of the board part 2, the electronic parts attached to this, and the 
optical system 1 attached to the board part 2 are fully unified via the resin-molding object 
20 in this camera 22 for mount, Even if vibration is told to this camera 22 for mount, 
there is almost that no lack and slack arise in the optical system 1 attached to the 
electronic parts of the board part 2, or the board part 2, and improvement in the reliability 
of a device is achieved. 

[0024]In this camera 22 for mount, since board part 2 grade is protected in intensity by 
the resin-molding object 20 stuck to board part 2 grade, the casing 21 is thin, and it is 
small, and comes to end, and a miniaturization and low-cost-izing of this camera 22 for 
mount are attained with it. Therefore, this is not conspicuous even if it attaches this 
camera 22 for mount to the back end of a lorry. 

[0025]The sectional view of the camera for mount which example 2. drawing 2 r equires 
for Example 2 of this invention, the perspective view by the side of the rear of the 
passenger car with which drawing 3 attached this camera for mount, and drawing 4 are 
the sectional views of the circumference of the rear spoiler to which this camera for 
mount was attached. 

[0026]In a figure, are formed from a glass material transparent [ 23 ] and thin, and 
outside the optical system 1, the concave protective case in which the opening side is 
attached to the board part 2 side like, and 24 a way so that the whole circumference of the 
wrap board part 2 having contained the circumference of the mounting part of the 
protective case 23 may be covered, It is a resin-molding object formed by carrying out 
potting of the synthetic resin material to the circumference of this board part 2. It is 
formed in predetermined thickness so that this resin-molding object 24 may also be 
formed of the transfer moulding of a synthetic resin, etc. and can protect board part 2 
grade also in intensity like the resin-molding object 20. 25 is a camera for mount which 
comprises the optical system 1, the board part 2, the protective case 23, and resin- 
molding object 24 grade. 

[0027] While 105 is formed in the rear side of a passenger car, the rear spoiler by which 
the camera 25 for mount is attached to the inside, and 106 are the mounting seats for 
immobilization of the camera 25 for mount attached in the rear spoiler 105. As this 
mounting seat 106 sandwiches the top-and-bottom-ends part of the resin-molding object 
24 of the camera 25 for mount within the rear spoiler 105, it is grasping the camera 25 for 
mount. In this case, within the rear spoiler 105, the camera 25 for mount is positioned so 
that the tip part of that protective case 23 may be inserted in the side-part-openings part 
105a of the rear spoiler 105. Other composition is the same as that of the camera 22 for 
mount shown by drawing 1 . 

[0028]Also with this camera 25 for mount, while the board part 2 is waterproofed with 
the resin-molding object 24 and the optical system 1 is waterproofed with the protective 
case 23, respectively, Since the board part 2 and the optical system 1 are protected by the 
resin-molding object 24 and the protective case 23 also in intensity, the same effect as the 
camera 25 for mount of Example 1 can be acquired. In this camera 25 for mount, since 
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there is no casing and he is trying to protect only the surroundings of the optical system 1 
with the small protective case 23, that miniaturization and low cost-ization are attained. 
Therefore, this camera 25 for mount is enough attached also in the small rear spoiler 105 
of a passenger car. 

[0029]In this camera 25 for mount, since the circumference of the mounting part by the 
side of the board part 2 of the protective case 23 is fully covered with the resin-molding 
object 24 and is sealed, there is almost no inflow of the air into this protective case 23, 
and the cloudy weather of the optical system 1 by the water vapor of the air is prevented. 
[0030]The same effect can be acquired even if it attaches via the mounting seat 106, as 
shown by drawing 6 in the pars intermedia of the rear spoiler 107 which has the opening 
107a in the flank by the side of the rear of a passenger car as shown by drawing 5 in this 
camera 25 for mount. 

[0031]Example 3. drawing 7 is a sectional view of the camera for mount concerning 
Example 3 of this invention. In a figure, 26 is a camera for mount which has the drier 27 
as a cloudy stop means which prevents the cloudy weather of the optical system 1 in the 
protective case 23 of the optical system 1. Other composition is the same as that of the 
camera 25 for mount shown by drawing 2 . 

[0032]In this camera 26 for mount, since the inside of the protective case 23 is 
thoroughly dehumidified by the drier 27, the cloudy weather of the optical system 1 can 
fully be prevented, and a photographic subject can be caught with high precision with this 
camera 26 for mount. 

[0033]The same effect can be acquired even if it twists the heater 28 around the 
surroundings of the protective case 23 as a means, as shown [ stop becoming cloudy ] by 

drawing 8 . 

[0034]Example 4. drawing 9 is a sectional view of the camera for mount concerning 
Example 4 of this invention, the modification attached in the figure by sticking 29 to the 
optical system 1 and board part 2 whole in the shape of a vacuum packing - an easy thin 
transparent web material and the circumference whole of a mounting part of the board 
part 2 with which 30 is covered by the web material 29, and the optical system 1 - a 
wrap - like, It is a resin-molding object formed by carrying out potting of the synthetic 
resin material to the circumference of this board part 2. It is formed in predetermined 
thickness so that this resin-molding object 30 may also be formed of the transfer 
moulding of a synthetic resin material, etc. and can protect board part 2 grade also in 
intensity like the resin-molding objects 20 and 24. 31 is the camera for mount which 
attached the casing 21 (not shown in drawing 9 ) as shown by drawing 1 to the 
surroundings of this resin-molding object 30, for example after forming the resin-molding 
object 30 in the surroundings of the board part 2 grade covered with the sheet 29. 
[0035]In this camera 31 for mount, since it has covered so that the optical system 1 and 
the board part 2 may be stuck by the web material 29, it becomes difficult to produce lack 
and slack in the optical system 1 attached to the electronic parts of the board part 2, or the 
board part 2, and improvement in that part and vibration resistance nature is achieved. In 
this camera 31 for mount, since the electronic parts etc. and the resin-molding object 30 
of the board part 2 are separated by the web material 29, a synthetic resin material does 
not enter into the crevice between electronic parts etc., and repair (maintenance) of this 
camera 31 for mount becomes easy. Since it is protected also by this camera 31 for mount 
also in intensity while board part 2 grade is waterproofed with the resin-molding object 
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30, the same effect as the camera 25 for mount of Example 1 can be acquired. 
[0036] After attaching the protective case 23 to a way outside the optical system 1, the 
same effect can be acquired, even if this protective case 23 and board part 2 are stuck and 
covered by the web material 29 and it covers the whole circumference of the board part 2 
and the mounting part of the protective case 23 with the resin-molding object 30 after 
that. After sticking and covering the optical system 1 and board part 2 whole by the web 
material 29, the same effect can be acquired, even if the optical system 1 is covered with 
the protective case 23 and it covers the whole circumference of the board part 2 and the 
mounting part of the protective case 23 with the resin-molding object 30 after that. 
[0037] 

[Effect of the Invention] Since the whole circumference of a signal processing means was 
covered with the resin-molding object at least according to the camera for mount of claim 
1 of this invention as explained above, while being able to aim at improvement in 
vibration resistance nature and waterproof performance, it is effective in the ability to 
also attain a miniaturization. 

[0038]Since the optical system was covered with the transparent protective case in the 
camera for mount of claim 1 according to the camera for mount of claim 2 of this 
invention, there is an effect which can protect an optical system with the effect of the 
invention of claim 1 . 

[0039]Since a cloudy stop means to prevent the cloudy weather of an optical system to a 
protective case was formed in the camera for mount of claim 2 according to the camera 
for mount of claim 3 of this invention, While being able to obtain the effect of the 
invention of claim 2, it is lost that cloudy weather arises in an optical system, and it is 
effective in the ability to catch a photographic subject with high precision. 
[0040] Since the signal processing means and the optical system were covered in the 
shape of a vacuum packing by the transparent web material in the camera for mount of 
claim 1, claim 2, or claim 3 according to the camera for mount of claim 4 of this 
invention, While being able to obtain the effect of the invention of claim 1, claim 2, and 
claim 3, it is effective in the ability to attain further improvement in vibration resistance 
nature, and facilitating of a maintenance. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A camera for mount covering the whole circumference of said signal processing 
means with a resin-molding object at least in a camera for mount characterized by 
comprising the following. 

An optical system which forms an optical image of a photographic subject. 

A signal processing means which video- signal-izes an optical image by this optical 

system after changing into an electrical signal while this optical system is attached. 

[Claim 2] The camera for mount according to claim 1 covering said optical system with a 
transparent protective case. 

[Claim 3]The camera for mount according to claim 2 forming a cloudy stop means to 
prevent cloudy weather of said optical system to said protective case. 
[Claim 4] Claim 1 covering said signal processing means and said optical system in the 
shape of a vacuum packing by a transparent web material, the camera for mount 
according to claim 2 or 3. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1 l it is a sectional view of the camera for mount concerning Example 1 of this 
invention. 

[Drawing 21 It is a sectional view of the camera for mount concerning Example 2 of this 
invention. 

[Drawing 3 l it is a perspective view by the side of the rear of the passenger car with 
which the camera for mount of drawing 2 was attached. 

[Drawing 41 It is a sectional view of the circumference of the mounting part of the camera 
for mount by the side of the rear of the passenger car of drawing 3 . 
[Drawing 5 l it is a perspective view by the side of the rear of another passenger car with 
which the camera for mount of drawing 2 was attached. 

[ Drawing 61 It is a sectional view of the circumference of the mounting part of the camera 

for mount by the side of the rear of the passenger car of drawing 5 . 

[Drawing 7 l it is a sectional view of the camera for mount concerning Example 3 of this 

invention. 

[Drawing 8 lit is a sectional view of the camera for mount concerning the change example 
of Example 3. 

[ Drawing 91 It is a sectional view of the camera for mount concerning Example 4 of this 
invention. 

[Drawing 101 It is a sectional view showing an example of the conventional camera for 
mount. 

[Drawing 1 l] It is a side view of the car for cargo to which the camera for mount of 
drawing 10 was attached. 

[Drawing 121 It is a perspective view by the side of the rear of the passenger car with 
which the camera for mount of drawing 10 was attached. 
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[ Drawing 131 It is a sectional view of the circumference of the mounting part of the 
camera for mount by the side of the rear of the passenger car of drawing 12. 
[Description of Notations] 

1 A lens (optical system) and 2 A board part (signal processing means) and 20 Resin- 
molding object, 22 The camera for mount, 23 protective cases, and 24 [ A heater (stop 
becoming cloudy means), 29 web materials, and 30 / A resin-molding object and 31 / 
Camera for mount. ] A resin-molding object and 25 The camera for mount, and 26 The 
camera for mount, 27 driers (stop becoming cloudy means), and 28 

DRAWINGS 
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[ Drawing 21 
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[ Drawing 81 
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[Drawing 131 
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© fctft&ofrj&tfe u; « n t < , e 

[0 0 15] 2 CD**fl§#.?l 5 K*iVs 

[0 0 16] dO»?l©ai*«3©*«ffl*^5K*Vi 
<&D;Wlt2ft£. 

[0 0 17] C:©S!K(08»*3B4©<i«ffl*^5K*Vs 50 
[0 0 18] 

^©»fffl0T;fc3„ ai0TSLS:*iffl*^7 
[0 0 19] Hfc*5<^T, 2 0 \Z%&%: 1 ©ft©Atf«$ 

\z. ^©^*i ta«ffl5 2«oc'&<«arii»&5i«yT- 

(C, ^^36WJitJSBIlM«:<|tf*S-tirrj«^-r«. ) 

ok, yt¥&i&£zfir-7)i3imr)mis> 
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4 

So £©ttJl(8SJgfl:2 0», 3tf*ltM 

[0 0 2 0] 2 1»fW#;2Of0^SI5i5 
fc, £©«f)IM^#2 0fc*y*2 1 a^UKDWt 

MBj&ffff: 2 0 ©n^K^Wr*3te¥* 1 ©AWSB 1 c 

^2 1 ©3t¥5S 1 £©*flR]«2 1 bt4aWtt«»A^» 
*ShT^4. 2 2ra^J&liSj;tf*R{e2Mr)£» 
JB£JB#2 O-caSitfcC, ^Otfi^2 0HQ 

[0 0 2 1] ^11, J:©*il*^72 20^ffi-i 

tf, 01 iT*$ns«»fflg»*©«ti^-xi o i 
©sy8K, y—»^2 i o ocH?rr* 

ffl7J^5>2 2 Hf tfflgftfCMoMSt-^ - 1 

0 2£3>LT3i3S#tC»S1±, 3»E##*. ^©«%fflg 

[0 0 2 2] £©*£•, £©#^#^5 2 21?B, & 
mi$Mfc2 0 t«fc 2 fcJctf^JR l*^*Lfc 

tttBT?ISIS]fc<«oTV>3fc«>, 3MR« 2*^^316** 
IB, ^y*>3 s *ffl^£»'&CJfc'^ ^©^Il^#: 
2 0l:iOMtK*3n5. ^©*«ffl7J^5 
2 2 fcStft&^l 0 0«¥S^LTg»*OjR»^fco 

T>b, mmntmi* 2 0 bssk 2 ^s** 1 t-fWfct 

ftoTtfttS&ft, Si&fCiD. ^©»JJg^#2 0 

[0 0 2 3] *&, C0*ii*^7 2 2Tft «Mgj$ 
i#2 0S^LT, a^«2©S«££ftfc5t?)fttf5 

n&^fWift, * «tot»sfiB 2 ica <o un^nr^yt^ 

1 t*«^tc— «wbsn*fc», ^©*w^7 2 2 

fcfi»)W£*. 5ftTt>, 2 ©*?«ift J *»a«fi& 2 

fc5tD#ttSnfc^?Sl t^i^iDTLS^ 

[0 0 2 4] ^©*tffl*^7 2 2T(i ££ 

«»3Sl*Wfc«*Snafc«>, ^r-->>^2 lBi*<T/h 
^©t>©T-r£?<£ ^©*«ffl7J^^2 2©/Jn 
S!ft*<t«ffi3XhYtA»H&nS. t»T, £©* 
tffl*^72 2^*%Sm*©ft«tcmDWtT : fo, C 
n^as o T L * 5 £ £ V>„ 
[0 0 2 5] *}6M2. H2ttJl©^O^i(S«2fc« 
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5 

z>i£mm%*7(Dmwm, a 3 *^ft«i 
m ft * ? nm o ttvt b nit u t xjjw 5 -« 0 ©iimei 
[0026] acfe^T, 2 3tt39rrs*^#5x|j* 

«2WfcIRDtttt&ft*IHltt©ffia^r-X. 2 4t£ffi« 
*T—7. 2 3 ©St D f*tt«« 0 ft^A,/£*«gB 2 JU V) 

<D®mi&Mfc2 4 1>, mnmmz 0 twanc, ^jsw 

IB®h5>X77 Si * t± -3 Tf J*S ft5 *.©T?* 
iy-X2 3SJ:tfWItJ&fJ#2 4*;fr5*j£3n5* 

[0027] 1 0 5}zmm&W}m<D&MM\zMf&2nT 

W5'J7X^7- 10 6tt'J7X^5-10 5 

x-mnmtj*y2 5<Dmmfm»2 4<D±rfnmm*ik 

^ttttSi^tcLT. 2 5 ftffi^LT^ 

-So £©#£\ *«ffl*^5-2 5tJ, U7X#-f7-l 

0 5i*m ^©#«^-x 2 3 (DfcMKifi* uyxf-f 
5—1 0 5©«grapg&i 0 5 atC«»a*n*«J:5K 
ttuftftsnrns. &&fi©*/*tt0iT^Lfc*« 

ffl7J^52 2 T?&*. 

[0 0 2 8] ^©<»^72 5Tfc, X£ffi2#CW 
m$mfo2 4(CJ;D, mi)!|tffii^-X2 3l:J;o 50 

# 1 tf»W|g&JB#: 2 4 t^a^r-X 2 3 (CfcoTmSW 

tfeftisnt^sfca. *»ji©**ffl*^^2 5 
^72 5T(i ^r—^yififits.<, }fr£jfci©H0©#. 

x^5-i o 5rttt>^«D#w-&ns. 

[0 0 2 9] aSK. iC0*tI*^72 5T(t fil 40 

y-x 2 3 ©x«$$ 2 flfcao wtasa o agis#fcwiB 

j£j§M£2 4 \Z^.r)9t>nxtSS^tlXlf^^.ib. Z\<DU 
It-X 2 3 ft^0$IOSA^gt/^i7=£< , 
©jJcfc&KJ;*^* 1 ©< t> D jW»ihSn*. 
[0 0 3 0] &i3, £©#iUB;fr;*72 5ft, H 5 Xtf; 
<*n*£5&ifcfflg»*©SHB«©, waSKMPffli 0 
7 aStf5>J7X^7-l 0 7©4»Piflg|$|*3f;:, 0 6 
T7K$n^>i;5, ®#J£1 O6S^l/r&0ttttT*>l^ 

[0031] gnu 3 . ei 7 izz.<D^m<Dmmm 3 50 
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6 

zTg-mmjjtyommmx&z, hic^t, 2&\zyt 

¥m 1 ©ffiS^r-X 2 3 ftlcJK** 1 ©< t> 0 SRfiW 

*7T?$>5o «©*££», H2T*$n5*iM 

77^.^2 5 £R|-Ta&£o 
[0 0 3 2] 2 6T?tt, ««^r-X 2 

3W*«Se*«l2 7fc±oT^fcBStSSns&86, ^ 
*l©<feD^5 ! E^(C|»±$n, u©#tffl*/7 2 6 
fc «t D «9# ft K*« * C fc # * «t 5 fc 

[0 0 3 3] < fcDit&^atLT, i8t^ 

n§i5t«l^r-X2 3©MDtt-^2 8 ft##tt 

Wi^lCLTfe. raates&*ft»«ct«ST?e*. 

[0 0 3 4] MMM4. m9\ZZ\(DmW<DMM&l4\Z& 

46*1 t&iRffi2±mzn&^y vvuzmmvx-mvtf 
iiiE>ntc$£Mm%fm^mwts.~>- h*t, 3 o h 

»2 9-cai*3nT^a»RB52i3t^3Sl©flStOWta5 

ft#y tv >yr s c it* QMj&tsnzmmf&Mfrx 

»*. ^©«fjj|fig^#:3 0fe«flt)&^#:2 0, 2 4 till 

ns*>©T&D, x«a52^ft3s«wtc*>««T#s=t 

5K> Rff^©JPStC^$nTU^o 3 Uiy-h2 9 
T?*t>nTlrS«»tRffi2*©«Dfc»ej*^3 0ft» 
J*«, Z.<D®mi&Bfc 3 0 ©« ?) \Z. 0 1 T? * 

Sn5±5^— »^2 1 (0 9 iC^V^TttiaTK* 

[0035] t©*tffl*^7 3im *f«its 

ttffllRllW^tlS. Sfc, ^©*tffl*^73 1t 

tt, *««2©«^?a5ift^t»JliJ«»fl:3 0^>-h 
#2 9icJ;-3T^I8$n^©-t?, tfiftffflBllll:^ 
<jSHHB»*«A 0 atr c tifite < . ^ ©**ffl *^53l 
©4*S (^>7=-^->X) 2Btc, £©* 

iffl*^73 1TI), 2 ««ttt«J$^ 3 0 \Z «fc 

*Sfi^l©*«ffl*^5 2 5tB*a:MSS5Ct)J« 

[0 0 3 6] 7fc¥* 1 ©^tC««^r-X 235 

m v mffc&. z\ (Dim^r-x 2 3 tmmi$ 2 1 ft 

X 2 3 ©IX D f^ttgPM D ^#:ft tfJJg^^#= 3 0 TSoT 

«gK 2 ^#:ft h« 2 9 -ettHao &«, 
1 ft#a^r-X2 3T«V\ *«g|52 
-X2 3©S(D#tt^f3^ftOTg^#:3 Otlo 
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5 



[0 0 3 7] 

<o&mm ft*? \z <tti«, f >u < t $>immm^mm d 
[0038] z(Dmm<Dmikm2iDmmmft*? 
tab -So 

[0 0 3 9] Sfc, ^©^BJ09tt*«3©*«ffl*^5 
XtC. ^#«©<*>D£l£lL-f-5><t>D±&^g:£8g:tt 

[0 0 4 0] £©fgBJ3©W*^4©iMUB^e7 

tccfcn«, »#«2 3 

[0ffi©1ffi3i£«] 

[0i] c©»Mo3*at«liK:«a*«ffl*^5o»f 

ffl0T&£„ 

[02] ^©»iao*lifi«2{c:«s*«ffl*^5©»f 
ffi0T;&£o 



[03] H2©JMMi#;*5>B*ttDtt**5nft:*ffla 
[04] 1 3 «SI Sft*©Mf J©*f f * ^ 7(0 

[05] 0 2©**ffl*^^^D#^e»nfcsu©* 
ffl g»*©f£gGffl©l«ii0T*3o 

[0 6] H5 0*fflaft#©»attBI©#*ffl*^50 

[07] z\<nmm<Dmmm3i i z^^mmft*y(Dm 

10 H0Ta&5„ 

[0 8] *JSM3©^M*JS^JtC«?)**ffi*^5© 
BrB0Tab^o 

[0 9] £©5^©£j6mfc«*^ffl#;*9©» 
B0T$>-5c 

[010] «*©*«ffl*^5©-«S*-T»fiiiHT 
[011] 01 o©#*ffi*^^^mDWte»nfc« 

[012] 01 0©#«ffl*^5*»«t0#tt5n&* 
[013] 012 ©Slffl g»*©mgEM©*«ffl*^ 

?<Dm<o w-tmm o ©»f ffi0T& s. 

1 1^>X Gfe3*«) , 2 (ff^Mffl^S) , 

2 0 #IB<£&ft, 2 2 2 3 Um^T 
-X, 2 4 WflB/ft&fc 2 5 2 6 
♦ISffl**^ 2 7 «fet)±J&#g!) , 2 8 

fc-* «t>DihJ6^a) , 2 9 3 0 

wit^fr, 3i ^.mmft^^o 
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[03] [04] 




28 : t-*(<M±ft*«) 

26: )l-\&3Vjl*5 
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29 : V-Mtt 
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